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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention relates to a fusion protein 

comprising a first amino acid sequence comprising the sequence of the 
C-terminal 40 amino acids of bovine IF. sub. 1 ATPase inhibitor protein, 
and a second amino acid sequence not naturally associated with the first 
region. The invention further relates to methods for preparing an 
immunoglobulin comprising immunizing an animal with the fusion 
protein and recovering immunoglobulin specific for a region of 
the fusion protein. 
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A new fusion protein comprises: (a) a first region 
(Rl) comprising the 40 amino acid C-terminal of bovine IF1 
ATPase inhibitor protein, or it's derivative; and (b) a second region 
(R2) , not naturally associated with Rl # comprising a polypeptide sequence 
of interest. 

Also claimed are: (i) a nucleic acid (Nl) encoding the 
fusion protein; (ii) an expression vector comprising Nl 

operably linked to a promoter, which will express Nl in a host cell and a 



cloning site permitting insertion of a second nucleic acid sequence which 

is expressed in fusion with Nl; (iii) a host cell comprising one of the 

above expression vectors; (iv) a method of preparing a fusion 

protein, comprising: (a) obtaining the above host cell; (b) 

culturing the cell under expression conditions; and (c) recovering the 

fusion protein; (v) a polypeptide prepared by the above 

method; (vi) a method for preparing an immunoglobulin, comprising: (a) 

immunising an animal with the fusion protein; and (b) 

recovering immunoglobulin specific for a region of the fusion 

protein from serum of the animal . 

USE - Use for the fusion protein in NMR studies 
is claimed. The fusion protein is used to manufacture 

small recombinant polypeptides, such as fragments of chaperone proteins, 
metabolic enzymes, DNA and RNA binding proteins, antibodies, viral 
proteins, intrinsic membrane proteins including mitochondrial transport 
proteins, seven-helix receptor molecules and T-cell receptors, 
cytoskeletal complexes, antibody binding peptides, peptide hormones, and 
small subunits from multi-subunit structures such as respiratory enzymes 
and ATP synthase. 

ADVANTAGE - The fusion partner protein of the invention is smaller 
than those of prior art, allowing the protein of interest to function 
with a degree of independence. 
Dwg .0/0 
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AB The ATPase inhibitor protein of the rat liver mitochondrial ATP 
synthase/ATPase complex has been cloned from a rat liver cDNA 
library, and its nucleotide sequence detd. The sequence is highly 
homologous to both the bovine heart (.apprx.70%) and the yeast inhibitor 
proteins ( . apprx. 40%) . The deduced protein sequence is 107 amino acids in 
length, and based on homol . to the bovine heart protein, the first 25 
N-terminal amino acids encode a putative mitochondrial targeting sequence. 
The mature protein (without the targeting sequence) fused to the 
maltose-binding protein has been overexpressed in Escherichia coli. The 
maltose-binding protein was used as a handle for the development of a 
rapid one -step purifn. of the fusion protein by 
affinity chromatog. on an amylose resin. The purified fusion 
protein was cleaved with Factor Xa protease at the fusion 

junction, and the resulting ATPase inhibitor protein was purified to >90% 
purity. The purified, overexpressed inhibitor protein displays normal 
inhibitor activity. The protein inhibits ATP hydrolysis catalyzed by the 
ATP synthase/ATPase complex in submitochondrial 

particles in a manner kinetically indistinguishable from the same protein 
purified from rat liver mitochondria, and exhibits a specific activity of 
. apprx. 10 , 000 units/mg. The secondary structure of . the inhibitor protein 
was detd. by CD spectropolarimetry . The exptl . detd. structure shows a 
high content of . alpha . -helix and is in good agreement with sequence-based 
structural predictions. As the function of the inhibitor protein is known 
to exhibit a high dependence on pH, a study of the pH dependence of . 
inhibitor secondary structure was performed. It is shown that as pH is 



lowered, conditions which activate inhibitory capacity, the protein loses 
significant . alpha . -helical structure. This is the first report of the 
overexpression in E. coli of a functional ATPase inhibitor protein. 
Secondary structural anal, of this protein indicates that conversion from 
its active to its inactive form involves a significant conformational 
change . 



